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CLAIMS: 

The fdlosving is a listu^ cf all claims in tfas ^splication with Hidr status and tbe text cf all active 
cknms: 

1.-9. (CANCELED) 

10. (CURRENTLY AMENDED) An apparatus for louting address looki^ in a router, 
comprising of at least one mcmolrthic integrated device;, each comprising: 

(a) ajduialilyofcoiientaddressaUe memoiy banksf^ 
routipg addresses, 

(b) atleas^one bahk-levelconlentoomparingniemory array for each 

memory bonk, said bank-levd content comparing memory anay or arrays storir^ the 
numerical range of the routing addresses in the correspcxiding content addressable 
memory bank, allowing for numerical range check to be done fi>r each content 
addressable memory bank, 

(c) first inearis for interpreting the contents of said bank-levdcont^ 
memoiy array or arrays for decidiiig whether tin search address is in the 
corresponding content addressable memory bank, 

(d) second means for connecting said bank- level content comparing memory array or 
arrays to said content addressaHe memory bank and for activating said content 
addressable memory bank based on the interpretation of said first means, 

A^iiereby, said content addressable memory banks are deterministicallv divided irrtp 
classes based on the numerical ranges of the routing addresses, and any particular 
nranory bank of said content addressaHe memoiy banks is c»ily activated if the routin g 
said search address is 63tsmrmia£ikiQQy known to be in that memory bank's stored routing 
address range, which saves the power consumed by the apparatus. 
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1 1 . (CURRENTLY AMENDED) The apjpamtus of claim 10, wherein each content 
addressaUe memoiy bank is associated Nvith a fXHiting address prefix length and 
each louting address prefix length is associated with at least one of said content 
addressaUe menxny banks^? 



^oooM e m e moi>^bQnlqp oon b e of binoiy t^^p e mthertfa aft 
tamaiy ^p e , which maliBS it s maller in s aae^ 

the ne e d to hav e a priority encoder inside e ach content i 



bonk to resohnp miihi;J.e prefix length matpheo ic eJinmnated, resdlii:^ ina 
higher opemtion spood. 



12. (PREVIOUSLY PRESENTED) The apparatus of claim 1 1, fialfaer 

including a mask memoiy array, which specifies the louting address prefix 
length that each content addressable memoiy bank is associated to. 



13. (CURRENTLY AMENDED) The ^^paratus of claim 10, fiirther including 

(a) af^urahly of chip-level content comparing memoiy anayscorre^x>^ 
each monolithic integrated device, said chip-level content comparing memoiy 
arrays storing the numerical range of the lOuting addresses in the 
correspondi]:^ monolithic inti^Fated device, allowing for numerical range 
check to be done fi>r each monolrftiic integrated device, 

(b) first means for interpreting the contents of said chip- level content comparing 
menxwy arrays for deciding wtether the search address is in the 
corresponding monolithic integrated device, 

(c) second means for connectii^ said chip- level content comparing memory 
anays to said bank-level content comparii^ memoiy arrays and for activating 
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said bank-level content compaiixig memoiy airays based on the interpretation 
of said first means, 

^liereby, said monolithic integrated devioes are deterministicallv divided into 
classes based on the numerical raises of the routing addresses^ and any paitioular 
monolitliic integrated device is only activated if tb g routing said search a ddress is 
d & tBrminifl feal^ known to be in that device, which saves the power consumed fay 
the apparatus. 

14. (CURRENTLY AMENDED) The apparatus of claim 13, wdiereineach 
content addressable memoiy bank is assodated with a routing address 
prefix length and each, routing address prefix length is associated with at 
. least one ofsaid content addressable memory banks^ 

» — said content addressable memory^ bank can be of binai^^ t^pe rather 
than tamoiy t^p g , wfaioh molceQ it GmoU e r in oize, 

• the need to have a priority encod e r insid e e ach oontent addr es sabl e 
memoi>^ bonlc to r e tx^^'e multiple prefix l e ngth matohoo io olimimt a d, 
r e sajlting in tdgb a r operation sp eed; 

15. (PREVIOUSLY PRESENTED) The apparatus of claim 14, fijrther 
includiig a mask memory array, which specifies the routitig 
address prefix length that each content addressable memoiy bank 
is associated to. 
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16. (PREVIOUSLY PRESENTED) A content comparing memory device for gprerating the 
cany bit or hits in the summatictti of a search tinary word to at least one stored binary 
wordt cctfnprisingaiiuiaUly of cOTteritcomparirgmemoiyceUsarrai^ 
columns, with each stored binary word stored in each of said rows, each of said content 
comparing menray oeUs comprising: 

(a) a nonnaimemoiy cell for storir^ the stored binary bit; 

(b) meaiis for leaciiigfiom arid writing to said nomiali^^ 

(c) a signal Une for deli^eriiig the search binary bit; 

(d) a first logic device which provides a cany transfer logical operation selected Sxxn 
the gFOup consLSttng of logical XOR and logical of said search binary bit or its 
inverse arxl said stored binary bit or its inverse, 

(e) a second logic device which provides logical AND of said search binary bit or its 
inverse and said stored binary bit or its inverse, 

(f) aniiiputportfordeliveririgtfaecariy-invduefbrlhebit^^ 

(g) an output port Jfordeliveririg the cany-out valie of the bit summation, 

(h) said iiqxit port connectirig to tiie output port of tiie previous content comparing 
merxK»y cell in the row arid said oiitput port corinectiiig to the input port of the 
next CQnfcent comparing memory cell in the row, 

(i) said first Icgic device driving a passgate between said irqxit port and said output 
port, said passgate transferring the carry-in value to said ou^xit port when turned 

on, 

(j) said second logic device driving said output port to a pisdetermined cany logical 
value indicating cany bit in the summation of said stored binary bit or its inverse 
and said stored binary bit or its inverse, 

whereby, the ou^jut port of the last content comparing memory cell in a row is driven to 
the said cany logical vahie if 4ie summation of the stored Unary word of said row, said 
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search binaiy word, and the carry-in value appiiGd to the input port of the first content 
conparing ii^noiy cell in said row generates acany. 

17. (PEffiVIOUSLY PRESENTED) Content comparing noemoiy device of claim 16, 
\vfaerBin said normal memory cell stores both said sbcxed fait and its Ipgicd 
inversae. 

18. (PREVIOUSLY PRESENTED) Ccxitent comparing memory device of claim 16, 
firther including an inverter for cieadng the logical inverse of said stored bit in 
each of said content conqxiring memory cells. 

19. (PREVIOUSLY PRESENTED) Content comparing memory device of claim 16, 
fiirdierincludii^ a signal line fbrddiveringtfae inversse of said search binary bit 

in eadi of said content comparing memory oella 

20. (PREVIOUSLY PRESENTED) Content comparing memory device of 
claim 19, wherein said nixmdinemoryceU stores both said stcMi^ 

its log^cal inverse. 

21 . (PREVIOUSLY PRESENTED) Content comparing memory device of 
claim 19, further iiicludiiig an irwert^ for creating the Icgical 

said stored bit in each of said content ccnnparing memory cells. 

22. (PREVIOUSLY PRESENTED) QMHent comparing memory device of claim 16 
^\iierein said first logic device and said second logic device are made fiom 
transmission g^tes^ 
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wliereby, the device area becomes smaller. 

23. (PREVIC3USLYPRESEhnED)CQnlBntcc^ 

daim 22, wdieiein said iKxmal memory cell stores both said stored bit and 
its logical inv'erse. 

24. (PREVIOUSLY PRESENTED) ContBnt comparii^ memoiy device of 
claim 22, further includiiig an inverter for cieadr^ the logical inverse of 
said stored bit in each of said content comparing memoiy cells. 

25. (PREVIOUSLY PRESENTED) Content comparii^ memoiy device of 
claim 22, further including a signal line for delivering the inverse of said 
search fainaiy bit in each of said content comparing memoiy cells. 

26. (PREVIOUSLY PRESENTED) Content comparing memoiy 
device of claim 25, whoein said nonnal memoiy cell stores both 
said stored bit and its logical inverse. 

27. (PREVIOUSLY PRESENTED) Content comparing memory 
device of claim 25, further includhig an inverter for creating the 
logical inverse of said stored bit in each of said c<»itent comparing 
memoiy cell& 



28. (CURRE^sITLY AMENDED) A method for routing address lookup in a router, 
corr^sing: 
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(a) prcfvidit^ at least ms monolithic integrated device which contains means for storing 
the touting addresses and perfonning longest prefix match in memory banks, 

(b) considering the collection of all stored routing addresses as a numerical rang^ of 
addresses, in this lai^ representing an m bit roiiting address with a prefix length of n 
vsith its fiiU prefix length representatkwi, vvfaioh is a numerical range of 2f""" 
consecutive addresses, 

(o) dividing said numerical rangp of addresses to a number of ncn-overlapping bank- 
level address rai^s^ assigning each bank-level address ratige to one of said memoiy 
banks, storir^ in each memory bank only the routing addresses that &11 within its 
assigned bank- level address raiige, 

(d) storixig nxitiiig addresses for vsdiich the fiill prefix leiigth representation span multiple 
bank- level address ranges, on all the correspoiKiirig memory banks, 

(e) providiiig means for oomparixig the search routing address with said bank-level 
address rangpa, and activating the memory banks that their bank-level ranges contain 
said search routirig address^ if ariy, 

vAvsT^by, any particular memory bank of said monolithic integrated device or devices 
will be only activated if said search routing address is deterministicall^^ known to be in 
that memory bank, vAich saves the power consumed fcM* the routing address loolo^. 

29. (CXJRRENTLY AMENDED) The method of claim 28, further includbg: 

(a) prc>vidiiigmear)s for conq^aririg said search routirig address 

address ranges, each chip-level address range corresponding to one monolithic 
integrated device and being the collective address range of all said memory 
banks on said monolithic integrated device, 

(b) acdvatir^ the motx)lithk> integrated devices that tfieir chip-level address 
ranges contain said search routing address, if any. 
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wiiereby, any particular monolithic integrated device will be only activated if said 
search roiitii^ address is defiMwrifitieaJfy known to be in said monolifliic 
integrated device, wiiich saves die power consumed for the touting address 
lookup. 



30, (CURRENTLY AMENDED) A method for routii^ address lookup in a router, 
compnsing; 

(a) providirg at least cme monolithic integmled device w^ch contains means for storing 
the routing addresses and perfonning longest piefix match in memory banks, 

(b) considering the collection of all stored routing addresses as a nurr^cal range of 
addressee in this rai^ repesenting an m bit routing address with a prefix let^th of n 
with its Ml prefix length representation, which is a numerical r ange of 2!"'" addresses;, 

(o) dividing said nummcal r ange of addresses to a number of non-overlapping chip-levd 
address ranges, assigning each chip-levd address langp to one of said monolithic 
integrated devices, if there are more than one, storing on each monolithic integrated 
device oniy the routii^ addresses that &11 within its assigned chip-level address 
rangp; 

(d) storiiignxitirig addresses fisrv^ch the fuU prefix letigthrepre 

chip- level address ranges, if "diere are more than one, on all the correspotxling 
monolithic integrated devices^ 

(e) dividing said memoiy banks to a number of piefix length bank groips equal to the 
number of distinctive prefix lerigths in said routing addresses^ assigning each 
distinctive piefix ler^gth to orie of said prefix lerigthbarikgroiqx;, storing in each 
prefix lengfii bank gix)up (^y routirig addresses with its assigned prefix leti^ 

(f) for each prefix length bank groi^ dividing each chip-level address range to anumber 
of bank- level address ranges, assignirg each bank- level address range to cm of said 



PAGE 10/20 * RCVD AT 2/3/2005 6:07:39 PM [Eastern Gtandard Time] ' 8VR:USPTaCFXRF-1/6 • DNI8:8720308 • 0810:16507451008 • DURATIOH (mm-ss): 10-06 



To: Pierre-Michel / Art Unit 2 1 86 Bataille Page 11 of 20 



2005-02-03 23:08:35 (GMT) 



16507451098 From: Shah ram Abdoll alii 



ApplicationNumber 1 0/0 1 7,676 



Amnt. contd. 



Pagp 10 of 19 



memory banks, storing in each bonk only the loiiting addresses that fell within its 
assigned bank- level rangp and have the prefix length assigned to the piefix lei^gth 
bonk group, 

(g) providing means for con^aaring the search routii^ address with said chip- level 
address ixuiges and activatii^ the monolithic integrated device that its chip-level 
address ran^ contains said search routing address, if any, 

(h) providing means for comparing said search routii^ address with the bank-levd 
addiess ranges inside the activated mondithic integrated device, if any, w 

the memory banks that their bank-level address ranges contain said search routing 
addressf, if any, 

whereby, 

• axiy particular monolithic int^rated device and any particular memory bmik of said 
monolitic iittegiHted device will be only activated if said search routing address is 
dgteg HiiniGtioQll>^ knowntobeintfaatmenioiy 

device, which saves the power consumed for the routing address looki^, 

• th e n ee d to hav e a priority enoodor inoido oooh ni e moi>^ bonlc to r s ooh^Q multipl e 
prefix length matches is eKminated, resulting in higher operation Bpccd . 



3 1 . (CURRENTLY AMENDED) A method for routii^ address looki^ in a router. 



comprising; 



(a) 



providing a device wWch contains means for storing the routing addresses and 
performing loi^st prefix match, said device consisting of at least one hierEirchy 
level of routing address storage and search units, 



(b) 



corsidering the collection of all stored routing addresses as a numerical rar^ of 
addresses, in this rapgp representing an m bit routing address with a prefix length 
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of n wilh its fiJl prefix length lepiesentatioi^ ^^ilich is a numerical rangp of 2"*" 
addresses^ 

for each hieiaicliy level: 

(c) dividing said numerical range of addresses to a number of non-overfapptng unit- 
level address rangps, assignii^ each unit-level address ra^gp to cme of said 
storage and searoh iimis in the hierarchy level, stioring in said sto 

unit only lbs routii^ addresses that fidl within its assigned unit- level range, 

(d) storing routii^ addresses for which said fiill prefix length representation span 
multiple unit-level address ranges on all Hie corresponding storage and search 
units^ 

(e) providing means for comparii^ the search routirg address with said unit-levd 
address raiiges^ and activalir^ the storage and search units ^t their unit-level 
address range contains said search routing address, if any, 

whereby, any particular storage and search unit in each hierarchy level will be only 
activated if said search routing address is determimsticaUy kiK>wn to be in that storage 
and search unit, which saves the power consumed few the routing address lookup. 



32 . OPREVIOUSELY PRESENTED) A method for comparing a search binary word to a stored 
binaiy word, comprising: 

(a) providing a content comparii^ memory array of same length as said stored binary 
word which generates, at its output, the carry-out bit for the summation of a 
binaiy word applied to it; the binaiy word stored in the airay, and a cany-in value 
^^ed at its inpu^ 

(b) setlii^ a logical cany-in value of 0 at said input of said content comparing 
memofy. 
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(c) selec1iiigfixxn1hegix>i^consistii^of: 

storing the 2's complement of said stDi^lin^ said content comparing 

memory array, 

and, 

^3(jying the 2's comjdement of said search binaiy word to said content 
comparing memory ansy, 

(d) obseivingthe fect1hatv^tenanimberxisaddedto1he2 
number y, said cany-out bit will be 1 i£x^ and it will be 0 if xCy, 

vAiereby^ from said output of said content ccwnparir^ memoiy it can be judgpd whether 
said seaxch binaiy word is laiger than said stored binaiy word or ix>t 



33 . (PREVIOUSLY PKESENIED) A method for comparing a search binaiy word to a stored 

binary word, comprisii^ 

(a) providing a content compariig memoiy array of same length as said stored binaiy 
word which generates^ at its output, the cany- out bit for the summation of a 
binaiy word applied to it, the binaiy word stored in the array, and a carry-in value 
^plied at its input, 

(b) setlir^ a logical carry-in value of 1 at said input of said content comparing 
memocy, 

(c) selecting frc3m the group cicmsisting of: 

storing the bitwise inversion of said stored binaiy word in said content comparing 
memory array, 

and. 
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^^i^ying the bitwise inversion of said search binary word to said content 
comparing memoiy array, 

(d) observing the &ct that \vfaen binaiy number 1 is added tothe summation of a 

number X and the bitwise inversion of a number y, said cany-out fait will be 1 if 
3S>y and it will be 0 if x==y, 

wiiereby, from said ou^xit of said content conqxuing memoiy it can be juc%ed whether 
said seaioh binaiy word is larger than said stored binary word or not 



34. (PREVIOUSLY PRESENTED) A method for comparing a search binaiy word to a stored 
binary word, comprising: 

(a) providing a coriterit comparing rnemoiyanay of same lexigth as said s 
vvord A^Mch gerierates an oiitput selected fix>m the groi^ 

the cany-out fait for the summadonof a binaiy wmlappdied to it; the bitwise 
inversionof the binaiy word stored in the array, and a cany-in value applied at its 

and, 

the cany-out bit for the summation of the bitwise inversion of a binaiy ward 
applied to it, the binary word stored in the array, arxl a cany- in ^^ue ^plied at its 
input, 

(b) setting a logical cany-in value of 1 at said input of said content comparing 
memoiy, 

(c) storing said stored binaiy word as it is in said content conqiaririg memoiy array, 

(d) observiiigtfie £ict that \^4ien biliary number 1 is added to the summation of a 
number X and the bitwise inversionof a number y, said cany^out bit will be 1 if 
^^>y and it will be 0 if x<y, 
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whereby, fixMn said output of said content ccwnparir^ memory it can be jud^pd whether 
said search binaiy word is laigpr than said stored tanaiy woid or not 
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